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Summary
Brachymorphic mice are characterized by disproportionally short limb and trunk, and short and thick 
tail. This disorder is induced by the bm gene. The bm gene is recessive autosomal gene and induces 
the point mutation in the sulfate groups convert enzymes in the sulfation pass way. Therefore, bm 
gene induces the undersulfation in many tissues, resulting chondrodystrophia in cartilage tissues.
The mice in approximately 3―5% of this strain are with anterior transverse malocclusion. 
Consequentially, we examined the morphological differences between normal and brachymorphic mice 
with or without the anterior transverse malocclusion.
To demonstrate the deformation of craniofacial complex and mandible, dry skeletons were prepared 
and a series of the length and width were measured. All data were compiled and the statistically 
significant differences between the data were determined by t-test. And moreover, we plotted each 
biometric point on the graphs.
As a result, when comparing between normal and brachymorphic mice,
1) Total length of craniofacial complex in brachymorphic mice was shorter than that of normal mice 
(approximately 20%). Especially, the decrease in the length of nasal and occipital region of craniofacial 
complex in the brachymorphic mice was prominent in comparison with the normal mice.
2) The length of mandible in brachymorphic mice was decreased approximately 10―15% compared to 
that of normal mice. Especially, the difference in the length of LB-G was noted between normal and 
brachymorphic mice.
3) When comparing the dental arch of normal and brachymorphic mice, the differences in the length 
of UB-M3 in the maxilla were more conspicuous than the differences in the length of LB-M3 in the 
mandible.
4) No significant differences were observed in the width of mandible (CO-CO and G-G) and molars 
(M1-M1 and M3-M3 in maxilla and mandible) in normal and brachymorphic mice.
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When comparing between normal occlusion and anterior transverse malocclusion in the 
brachymorphic mice,
1) No significant differences were observed in most of the length and width between normal occlusion 
and anterior transverse malocclusion in the brachymorphic mice.
2) In the brachymorphic mice with anterior transverse malocclusion, the deformation in the incisive 
(premaxillary) bone was observed.
3) In the brachymorphic mice with anterior transverse malocclusion, the deformation in the 
mandibular bone was hardly observed.
























































Fig. 1　Brachymorphic mouse (BALB/c-bm/bm) 
with anterior transverse malocclusion 
at age of 13 weeks.  Lower incisors of 


















Figs. 2―4　Normal mouse (BALB/c- -/-) at age of 



















Figs. 5―7　Brachymorphic mouse (BALB/c-bm/



















Fig. 8 Fig. 9
Fig. 10
Figs. 8―10　Brachymorphic mouse (BALB/c-bm/
bm) at age of 13 weeks, anterior 












（Table 1 A, B, Table 2 Group A-B），顔面頭蓋
では頭蓋全体の長径（A-O）に有意差があった。
頭蓋中央部（E-X）および後方部（X-O）の長
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Figs. 11―13　Brachymorphic mouse (BALB/c-bm/
bm) at age of 13 weeks, anterior 









Table 1: Measurements (mm) of craniofacial complex and mandible of mice.
Strain: BALB/c  － /－ BALB/c  bm/bm
Occlusion: Normal occlusion Normal occlusion Malocclusion (left shift) Malocclusion (right shift)
Age: 13W（A） 26W（B） 13W（C） 26W（D） 13W（E） 26W（F） 13W（G） 26W（H）
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Craniofacial 
complex
A-E: 7.66 0.23 8.14 0.30 6.60 0.29 7.03 0.42 6.29 0.46 6.45 0.27 5.88 0.58 6.94 0.41
E-X: 7.08 0.30 7.28 0.13 6.63 0.33 6.46 0.51 6.35 0.50 6.35 0.27 6.46 0.16 6.47 0.08
X-O: 8.68 0.21 8.78 0.15 6.40 0.34 6.39 0.41 6.15 0.32 6.33 0.26 6.15 0.08 6.28 0.24
A-O: 23.38 0.31 24.20 0.32 19.63 0.55 19.89 0.51 18.79 1.14 19.12 0.16 18.48 0.65 19.68 0.53
S1-S1 7.28 0.11 7.45 0.17 7.16 0.32 7.19 0.25 6.87 0.32 7.35 0.29 6.90 0.11 7.16 0.07
S2-S2 3.97 0.05 4.10 0.07 4.00 0.10 4.06 0.11 3.87 0.10 3.96 0.13 3.86 0.22 3.98 0.10
S3-S3 11.18 0.16 11.18 0.09 11.42 0.20 11.32 0.26 11.11 0.48 11.16 0.18 11.09 0.07 11.26 0.33
Mandible
LB-CO: right 12.61 0.50 13.08 0.21 12.00 0.40 12.08 0.46 11.54 0.64 12.00 0.25 11.73 0.33 12.68 0.86
LB-CO: left 12.72 0.33 13.21 0.21 11.97 0.43 12.01 0.42 11.56 0.48 11.99 0.25 11.60 0.33 12.25 0.60
LB-G: right 12.26 0.25 12.46 0.29 10.89 0.30 11.03 0.28 10.58 0.49 10.67 0.48 10.79 0.26 11.23 0.33
LB-G: left 12.20 0.20 12.54 0.35 10.94 0.35 10.91 0.25 10.50 0.40 10.90 0.26 10.57 0.28 10.86 0.28
CO-CO 9.72 0.24 9.90 0.22 10.45 0.30 10.37 0.58 9.86 0.65 9.92 0.41 9.89 0.31 10.15 0.51
G-G 7.49 0.26 7.56 0.17 7.96 0.35 7.94 0.45 7.20 0.65 7.03 0.55 7.50 0.30 7.72 0.46
Dental arch 
(Maxilla)
UB-M3: right 10.22 0.12 10.61 0.21 8.69 0.29 8.91 0.23 8.45 0.71 8.72 0.13 8.45 0.30 9.00 0.36
UB-M3: left 10.18 0.16 10.59 0.09 8.68 0.25 8.87 0.25 8.47 0.48 8.89 0.21 8.14 0.31 8.79 0.32
M1-M1 4.97 0.10 5.22 0.10 4.90 0.21 4.97 0.15 4.82 0.20 5.10 0.13 4.85 0.10 5.05 0.10
M3-M3 4.67 0.16 4.74 0.07 4.74 0.18 4.64 0.14 4.36 0.66 4.70 0.18 4.58 0.09 4.55 0.15
Dental arch 
(Mandible)
LB-M3: right 6.70 0.35 6.74 0.17 6.26 0.26 6.26 0.30 6.24 0.23 6.40 0.15 6.32 0.10 6.48 0.33
LB-M3: left 6.67 0.25 6.76 0.19 6.67 1.51 6.22 0.26 6.17 0.22 6.34 0.23 6.32 0.17 6.43 0.37
M1-M1 4.85 0.15 5.11 0.09 4.75 0.20 4.78 0.22 4.60 0.33 4.74 0.33 4.48 0.25 4.81 0.21




1 A, B, Table 2 Group A-B）。
短肢症マウスの比較
　13週齢と26週齢の正常咬合短肢症マウス








Table 2: Statistically significant difference between the groups as determined by T-test.
Groups A-B C-D E-F G-H A-C B-D A-E B-F A-G B-H C-E D-F C-G D-H E-G F-H
Craniofacial 
complex
A-E: ＋ ＋＋ n.s. ＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋ n.s. ＋＋ ＋＋＋ n.s. n.s. n.s.
E-X: n.s. n.s. n.s. n.s. ＋ ＋＋ ＋ ＋＋＋ ＋ ＋＋＋ n.s. n.s. n.s. n.s. n.s. n.s.
X-O: n.s. n.s. n.s. n.s. ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ n.s. n.s. n.s. n.s. n.s. n.s.
A-O: ＋＋ n.s. n.s. ＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋ ＋＋ ＋＋ n.s. n.s. ＋
S1-S1 n.s. n.s. ＋ ＋ n.s. n.s. ＋ n.s. ＋＋ ＋ n.s. n.s. n.s. n.s. n.s. n.s.
S2-S2 ＋ n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. ＋ n.s. n.s. n.s. n.s. n.s.
S3-S3 n.s. n.s. n.s. n.s. ＋ n.s. n.s. n.s. n.s. n.s. ＋ n.s. ＋＋ n.s. n.s. n.s.
Mandible
LB-CO: right n.s. n.s. n.s. n.s. ＋ ＋＋＋ ＋ ＋＋＋ ＋ n.s. n.s. n.s. n.s. n.s. n.s. n.s.
LB-CO: left ＋ n.s. n.s. n.s. ＋＋ ＋＋＋ ＋＋ ＋＋＋ ＋＋ ＋ n.s. n.s. n.s. n.s. n.s. n.s.
LB-G: right n.s. n.s. n.s. n.s. ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋ n.s. ＋ n.s. n.s. n.s. n.s.
LB-G: left n.s. n.s. n.s. n.s. ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋ n.s. n.s. n.s. n.s. n.s.
CO-CO n.s. n.s. n.s. n.s. ＋＋＋ n.s. n.s. n.s. n.s. n.s. ＋ n.s. ＋＋ n.s. n.s. n.s.
G-G n.s. n.s. n.s. n.s. ＋ n.s. n.s. n.s. n.s. n.s. ＋＋ ＋＋ ＋ n.s. n.s. n.s.
Dental arch 
(Maxilla)
UB-M3: right ＋ ＋ n.s. n.s. ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ n.s. n.s. n.s. n.s. n.s. n.s.
UB-M3: left ＋＋ ＋ n.s. ＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ ＋＋＋ n.s. n.s. n.s. n.s. n.s. n.s.
M1-M1 ＋＋ n.s. ＋ ＋ n.s. ＋＋ n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
M3-M3 n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
Dental arch 
(Mandible)
LB-M3: right n.s. n.s. n.s. n.s. ＋＋ ＋＋ ＋ ＋＋ n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
LB-M3: left n.s. n.s. n.s. n.s. n.s. ＋＋＋ ＋ ＋ n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
M1-M1 ＋ n.s. n.s. n.s. n.s. ＋ n.s. n.s. ＋ n.s. n.s. n.s. n.s. n.s. n.s. n.s.
M3-M3 n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. ＋ n.s. ＋ n.s. n.s. n.s. n.s. n.s.




見られなかった（Table 1 C, D, Table 2 Group 
C-D）。
　13週齢と26週齢の左方変位不正咬合短肢




（M1-M1）に有意差が見られた（Table 1 E, F, 
Table 2 Group E-F）。
　13週齢と26週齢の右方変位不正咬合短肢



















ウスの間で差異は少なかった（Table 1, Table 2 








1 A, B, D, G, Table 2 Group B-D, A-G），正常
マウスおよび短肢症マウスの両者でほとんど
有意な差異は見られなかった（Table 1, Table 2 





を比較すると（Table 1 C, D, E, F, G, H, Table 









も短縮していた（Table 1 C, E, G, Table 2 C-E, 
C-G）。
　左方変位不正咬合短肢症マウスと右方変位不
正咬合短肢症マウスを比較すると（Table 1  E, F, 




























Fig. 14　BALB/c-bm/bm ♂ 13W, Craniofacial complex
Fig. 15　BALB/c-bm/bm ♀ 13W, Maxilla
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Fig. 17　BALB/c-bm/bm ♀ 26W, Craniofacial complex





















Fig. 19　BALB/c-bm/bm ♀ 26W, Mandible
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